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semiconductor device *n fluctuati on of the 

deformat.on of external e lec trodes orii ^ 
erodes auhe m- 

;S: f r IMU mount.ng the semiconductor 
^mc'titi ITION- A semiconductor chip 1 is placed on the die 

Similarly, the chip 1 „: „f,wl<«:lri«llvconJiec.e<l 

lie Sess of Ihe semiconduc.or device can also be reduced. 
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CLAIMS_________ 

semiconductor dcv,cc ,n te^^STtad* *« strode on (he front ftce of » 

semiconductor device section. semiconductor device according to claim 1 

[Claim 2] The jesm-sea surface ^^T device being exposed to the outs.de of a 
characterized by the rear face of a . sen ^ ,c °"° u h direct or c i OS ure resin, 
semiconductor device through "^^^^ device according to claim 1 
[Claim 3] The resin-seal field of an external electrode the Held 

S^nSffl^ « "* "~ W ° thCr ^ 3 C, ° SUre 

resin. 



[Translation done.] 
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* M0T1CES ' 

^ d«-n, has been nansia.cd by co.np.er. So ,ha uansia.ion n,ay no, .cOec, ,hc oric.nai 

f S-'shons UK word which can no, be ,r.nsla,cd. 
j.mftc drawings, any words arc no, .ranslaurd. 




SSI.. Appiica.ion, Tins invcn.ion rcia.es ,0 ,hc snrfacc .noun, ,ypc se.n.condnc.o, dcv.ee by 
which the resin seal was earned oul. 

[0002] . -uetrie»Hv to the interior derivation lead 6 of direct by 

Description of the Pnor Art] J 'J^S deSricdly to the internal derivation lead 6 

he connection electrode ^^^^f^^^iic pad 2 of the leadframe made 
by the bonding wire 3 as a ^'conductor d h P ^» e ^ ™ bej 4 P 2 o /onickel/Fe alloy. ]) as a 
with the metal (0.1 -0.3mm of board ^^^^^ drawing 10 in the cross section of 
former and ^J^^T^nA^^ drawmT^B^d after closing these 

Strode 8 ar/bent and formed in a shown in a soldering paste 1 3 or 

[0003] And as shown to drawing 1 1 A ^.n , ■ ^side e evat.o ) 2> 

B, it solders by being immersed in a solder «» b - mentioned above Since bending of 

[0004] However, the surface mount type semiconductor dcu^ennoneQ a 
!he exlema. derivation lead 7 and the external electrode ^ vaHation of lhis 

sealing agent 5 shown .n drawmg 10 A and B ™ he spectiv e diagram of 

process tolerance, and the outs.de after «"^^^5^™rScTfc«*^?««Se*««« of the inferior 
drawing 12 A As shown in the ™«'°7 r *X ™ of he sealing agent 5 of a semiconductor 
surface of tongue ; of the ■ «^f^^^ f J^^of the external derivation 
device, and the plan of drawing)^ B. it is easy to P"™" become a cause and a suitable 

lead 7 to a longitudinal direction Or the 
surface mount becomes impossible the time or the 8&ove . 
technical problem of it becoming impossible to flow *^y~£S' ^ currentl 

[0005] Then, in order to cancel this techn.cal problem, like th e semi ca nd ucto r d cjh zt c > 
ndica ted bv JP 3-3354.A shown in drawinel3 , in the external electrode 8. i is the .« me ,,e,a 
Ine base of a sealing agent 5, and the configuration which drew ,n parallel with the base ,s 
proposed. 

KL(s) to be Solved by the Invention] by the way. it miniaturizes ^^fig?" 1 
ihin-shape-izes in recent years - having - -the semiconductor device used 1 is a so 
required as achieving a miniaturization and thin shape-izat.on as much " possible and n has . 
size of the semiconductor chip by which the size of a sealing agent ,s earned in the »"^£g> 
now. and the thin shape semiconductor device 1.0mm or less has been put ^in pracuca 
thickness However, in such small and the thin shape semiconductor device th ^technica problem 
that a size, and about [ becoming large far from a semiconductor chip size | „d I rtuckn s > * > " 
become thick occurred in a conficuration which is indicated by JP.3-3354.A shown in above 
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[M ^u iy i nvention used as .he e ectnea in a,, - ^ J^. lioB , e ad electrically 
SS& of a ^^^2 £ — chip, a bonding wire, or the bump 

Srlnl Therefore, since the resin-seal surface ^n^^^S ^or of a 

cmTconductor device the rear face o » .ni m.l dem« o ^ fe using the , df 

ntemal derivation lead by m ° a ke the size of a semiconductor dev.ee small 

^r^e" r^fTsticonductor chip. Moreover. thickness of a 

semiconductor device can be made th.n. 

[0009] , . . , urface moun t type semiconductor device of the example of 

Example] Hereafter, the . resm-se jsu fj^^g The cross section of the 1st example is 
L invention is explained in ™ de ^* " semiconductor chip 1 in the die pad 2 of a 
shown in dn*wing_L • F.rst. dl^in&I A ays^sem » ^ imemal deri vat,on lead 6 with 

leadframe with a thickness of as the external electrode 8 by the bondmg wire 

which a semiconductor ch.p 1 and a rear race sen ErawjngJ. B shows the 

3, and has structure which «^ed °ut the r« n sea of chjp , and lh in ,ernal 

example with which it is made to connect ^^"'^ { an advanlage that the electrical 
Sion lead 6 by the bump 4 similar X- AUh° u gh therein g ^ $ from 

installation by the bump 4 can ^ake still sma Uer Ae s, e ol ^.^^ of ^ resin Q 
the electrical installation method by the als 'o becomes thin so that the board thickness 

^rr^s - - a - id - - i,me of a res,n seal 

{^The creation method of the ^^^^^^^ 
using the cross section of diawme2 and dj^J derivation , ead 6 connects 

the 1st creation method. As shown in A Jhe mem ^ & ^ 2 fcy ihe 

electrically the semiconductor chip 1 and he m emal den ^ & ^ fey ^ 

bondmg wire 3 after laying a semicond tor chip 1 using ^ ^ ^ , t IS 

method as usual. Next, the sealing age ^ * ^J^Jfo ^Jon of a semiconductor device, and 
made the configuration which ^^ ff ^^~ wring nature at the time of performing 
is shown in diawingj B. Then, in order tc » ™P™« "* " shea f hing pla t ing 9 of solder etc. to the 
substrate mounting, it ^^J^^^^iy, if the excessive portion of the outs.de 
portion which the external electrode 8 exposed L Ln m s y. ab]e ^ b£ done JS cu , 

of the external derivation lead 7 of the sem.conduc eu« d will be 

using metal mold etc.. the creation method. After laying a 

obtained. Below, the cross section of d a* ing 3 ^.^'"V^t creation method, it becomes the 
semiconductor chip 1 and connecting electrically Tike he 1 sxc ea °n rne ^ ^ ^ & 
configuration shown in tegj A by^orm.nS a e "1 ^th t ^ ^ 

cavity <••••••••) only in the upper surface. Then, the sei ™° n nerforTn j n e cutting of the 

shown in drawings B is obtained like the 1 st creation m thod b ca „ e / deburring . - 
sheathing plating 9 and the external derivation lead 7 A mougn p baiT icadc at the 

by high-pressure water etc. is needed before g.v.ne *heaihmg P '»'' n 8 9 "J ce sneathine , lling 9 
time of a resin seal etc. may have adhered to the portion uh ic h s going to g. ^ ^ 

in the case of this creation method, the work of shaving off a stiff closure 

io or: 003 
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u n A is omissible. . shown in drawing J . Alihough noi structurally 

m8th f, The cross section of the 2nd example s shoun n dic d , which , ays a 

[001 n ^V.?..... wilhlhe 1st three <>P er * ,0 ^~.i„ e l5^ ry tWn (.toottl 10-30 micrometers) 

d* ided \ nor chip and the external electrode 8 »~"^^™ e l s possib k [ making thin 
semiconductor ch.p a ^ ^ ^ of n p ^comesp i ^ ^ 

conductors, such « PP kness of a semtconductor dev ce compare ^ 

hundred. ^ ^me. ^ g semiconduclor c up , 1 hss ^£«£he.i genera ted from a 

M ° re ° a metal part, there is also an advantage of being eas , o m ^ss .^-^^ of lhc 

fem conductor device of this 2nd example «bnen> P ^ Laminale th ,n conductors, 
? AUhough a leadframe .s used n the 1st ^""J w which lhe hole opened partially as shown 
!uch as copper foil, on the films 1 0 such as a p o*™ 0 ion )ead 6 , and lhe external 

n drawino 5 A by this example, and a d.e pnd . 2 th e mte ^ ^ .... fi)m , Q hkc 

wiring 1 are formed, this conductor - a sen , ond c or ch P ^ ^ 

r he Tbove-mentioned method, and ,1 eonnecjr *rth « lectr y. ^ jn B 
elating 9 are given, it will become the «™. c * u ^! « e it will become the structure of this 
Snnore ,if a film 10 '^f^SSS^^L 10 is exfoliated on the outside of the 
example as shown m d^vjnjU C > In s dot t.o n th5n beforchand extema , win „g 1 1 

^ J ^:^^^^^ ** p,an of D 50 lhal 3 pon,on an 

exSSve conductor may cut simultaneously. drawinR6 . In the 3rd example, it has the 

The cross section of the 3rd ^^^^^Acond^ chip 1 . Although 
films 10. such as a polyim.de, under the die pad y ^ ^ on , y lhe part of the 

mere are not an example ment.one ab«e and a chang s p ^ ^ he . ght Qf ^ f ^ 
Sickness of the external electrode 8 has a film 10 ma g p ^ moumi lhe case 

external electrode 8 used as a part for he c ^ 1 ^ 1 leM|ing effecl of the flux after substrate 
of this example, there is an ^"^^J^^Sj connected with the rear face of a 
mounting. Moreover, since there .s no P°™»™«™ ^ lh ere is also imitation or an 
semiconductor chip 1 in the center of » generated at the time of substrate 

advantage that there is nothing about wh ch sh n : a g exp i a ined by this example, 

mounting. In addition, ^ lhou Sh drawmg ^ ad e pad 2 

on the occasion of operation, it is not ~« "J^SRixpUlned using the cross section of drawmgj . 
semiconductor device of the 3rd example „ ^*P*^ ]amin S ated on the fi,ms 10, such as a 
In the 3rd example, thin con duct ^ such ; » , die pad 2> lhe , n temal 

polyimide which the hole opened ^^^^TS^cmn^ the structure which shows 
Serivstion lead 6, and the extema winng 1 1 «fonnefl . $ ^ ^ ^ film , Q hieh 

the cross section in it at mXEUuU B when » hod g connccls wilh it electncally and a 

this conductor was attached like the above-men onedmeu bo . semiconductor 

10 is exfoliated. section is shown in drawineS , it is 

[0013] Furthermore, as the 4th and 5th examples as ^J^Siii the structure which has 
created more easily than the ^P^ h '2Sc« if X SfeSS of this example, although the 
arranged the external electrode 8 doubly. In the cast h above-mentioned example, 

size of a semiconductor device becomes somewh.i lwe^J^ tne of bcing 

sinee the interval of external electrode 8 comrades is mad le u .de > m 
hard to generate the bridge (inter-electrode shon-c.rcu.t) b> the solder 

mounting. . section of drawinc 6 as the 6th 

[0014] Moreover, it sets in the 3rd example sho^m ^ ° "semiconductor chip 1 or resin 
example. Since the field which mmded the rear- \^^^°\^ nXCT sec ,ion of the completed 
material other than sealing ageni 5 by removing the film 10 in the 
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iconou c,o, device as shown in a ^^^SSF^SSSi efTee, a. ,he 

„f ,he tovenUon, Since ,he ,ear ft. of ,he 
[EffK .m Ulecrod. of a semicondoc.or dev,ce w,.h *= ° can be off ered, so .ha. 

SSSS.-* offeSd a.so ahon, 
[Translation done.] 
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(2) 

1 

[91**2] ¥3K*:3l5^0K®^na»**^H»±» 

< nrv^ c tztoWLt?z»WR i E*<o»te 

[0 0 0 1] 
[0 0 0 2] 

N 1/Fen^T, £190. 1-0. 3mm) T?1?tfc 

U - F 7 V—Lk<b9<inv F 2 71 

U HI 0 AlC^Tc*:?^ #>7V >^9>f-f 3IC<fc 

a, *v»#tfi y - f 7 v«s 8 

[0 0 0 3] fit, 01 1 AlCfiSffiHT^-r^SK* 

m&i 2<nn9->\z*m*-7,Y l 3£. »*WiH 

1 1 Bfc«"J\fc3fc. S«l 2 IC*»JW 1 4££*ULT 

u08«12^ HI 1 AfcJ^l^ffl'S-XF 
1 3*»BLfc»&«;:tt. *ka»*W*gMltffc£K«fc 
0HB*b*fflWt-r*. HI 1B©±5KI»»JW 

fir -5. 

[0004] muMts, flmisfcsasifta*** 

HI OA, BJr«r»±»5 0»«ir*$^T. 
ns*m u - f 7 *$ j;t/*»*ffi 8 tfjoi i/rv>* 

OMSfciO. HI 2A©ITOBlC*T*3fc* ¥W#8 
■a* Jktt 5 <BjgMIZ#T*ftW*tt 8 CDTffi<Ofc£# 
fi©ti«©/t7y**J:tfB 1 2 B 5 

c «^^on«*aiu-F7*«fct;n«8««8fiDSE 



4$R!¥5- 1 2 9 4 7 3 

2 

[0 0 0 5] -£CT> CCDlRH^»?B*r*^*. HI 3 
lC^Ufc»B¥3 - 3 3 5 4*l&«KK:Na;3nTfr>S¥ 

[0 0 0 6] 

fc, J9»fel. 0mmP^TOiS*i*8I^fflft$ 
fBKSV>T, ffl»<&B 1 3 fc«r»H¥3 - 3 3 5 4*1 

B±-r*««*«ft«t3Ws* /hafo wafcpj 

[0 0 0 7] 

y F*tH-iFHlc»*U-F7l/-A*ffl^ 

c»«ati*«»iwu-Foaa«, 

[0 0 08] 

u&««t>TcojMio»B»jhaB3aia¥* 

fl4fcBK* rtaWUU-Fty-f/ly F*H-¥«fc* 
ffl "J - FO*®^¥*#S«co^»<i:CD*aW»««» 

[0 0 09] 

S¥*fr«B*H®^tt)ICff}fir<&. HIKCSIOSK 
JfiWOBfrSH^^t*- S91AI1 19$0. 1- 

0. 3mm<&y-F7U-A<&^-f/^ F2fc**»y 
sr^lttlU #»#^y^li:Kffi*W««*8t 

V^6. R1BI1 HWir^Wft^y^l &A«HBU- 
F 6 i£/\->^4 ■Cttft«lC»«!*S^TV»<5«ft« 
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(3) 

3 

f. *>xW>^7'f1'3C«k-5«a«»«tt«tOA'> 

£ 3 £ <* <=. K'hS < T£ * <h H 5 'J - H 
7 U-A©«»an*W5£¥»#^v:/l ©Tffi©WJB 
©J9* »JBtt±KJ©#-f K (»?S) * 
£©*AS*<f6£ < ft*. 
[ 0 0 1 0] 51 1 ©HM«©¥*<*:K«©^«*tt*H 

2. H3©»faHSffl^T(B*«cK9i-r*. sr, 5J1 

©f£Jd^tt£B2©»®HTSigj-r*. H2AIC*-r«t 

sic ffiAtrajftw^ft-c^/xy H2 tto&mm- 10 

^ sr 7 1 SBfift* ©¥3I#^ 7* 1 <fc F*9«*tH 'J— F 
6t$#>f-< >^7-f-f 3(C«tD«SlMfC»«l$fl 
5. ^fflC I#*->«SB&£©Jf±»5*fflHTlt± 
-T-5. *LT. ¥*fc8B©8fl68MB««IM0JS | 3B2 
BJCjRfJWKCT*. •?■©«. S«*g£f?5R©#E 
tfl*tt*.fc<f*fc©l;:. *88««8©SUiUfcS#£ 
¥fflfc£©ft8;<-y*9£JiTCtl;:«kOB2C©.fc3 
Ktt*. C5LTT#fc¥##SB©*»*tiiU-K7 
©tt«©sfc#&»#£&a!ft££^TWWrT* 1 >:B2 a? 
DtC*f*|gJg«©*3»#8«*^en*. offC, 5J 
2 ©flsi£#i£ SB 3 ©WBBTKijrr*. Si 1 ©f^«* 

J-.ffilc©***Hx-r (WOfi*) ©»S&£T 
*IB»jtSff5 wtlciO. H3Ai:stf«ti45. 

c©a. m i ©f^)**fttisi«ic, ^s^^*9^«t^ 

*V«K*UU-K7©«J»*fT5wi:tCiO. B3BIC^ 

-r*s&!6«©¥»<*8flA<fc'&*is. c©^«*s©« 

51 1 ©fe«:£fc©«fc5fc«^#lfcttffi«: 
[0 0 11] B4lcm2©HitOT©«rSB^-r. *ifi 

wi;:»;Mfn©*«.3«ia£^£**>&fc^*«. 

y 7£«B-r * ^-T A -y H 2 iS«fctWU»«« 8 ©»* 
a«ilWft£©#*KWt» (»10-3 0tfm) 
fcSStvr^S. *SSM«©«jSttS§l ©&«01Kit'<¥ 
3K*:KB©S*«:»S iimfeK T-5 £ tfc 

ffi # £ -ft V X H 85 \Z U Hi V X t> -6 M jfi t U X t» * © 
T. £«ft8». 6«4-4-*lRt 
aAti,*-n>iH3fiJ£fc»S. C©5! 2 ©£««©¥ 
*#SB©^fiE^ttSH5©WiBH*ffl^T«*lCKW 
"T*. ltti£L;fc5Sl©S&KWTtt. 'J-F7U— ASffi 

©SSUfctfU'f 5 K*if©7^;VAl 0lC8fBfc£©» 
^*#*75*-hbTy'rA-y H2, rtffi*Hi'J-F 

6*j«kt/*.«E*i isjkeeu c<Dm&m>ft7 j )i> 

A10II. B9ifi©^i£i:^«lC#i)l^"y7l*«»L. 50 
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4 

J6ri:B5Blt-?-©BrffiBS*T*ljfilCtt*. 
lflI«fc££SLfcat£7'<';i'Al 0 £B 5 C 

IC^T±5&*f6ft«©«lifi£:&*. &*3. 
fflV^tl«.n«««8©i1-fflllC, 7W , ;I'A1 0**WJ- 
*BICi»*©*»«:«8»^PlWrC«)WrLTLS 5 i. 5 
E. B5D©¥BBKjKUfc«fc3i:fl.flR««K8a!i3ft 
2>*fflElfU l€r*^*>i;*ffl< tT*< 
[0 0 12] B6l^5J3©SgJi«©»rffiB**T. 513 

<Dmmtfix\t¥m^v t*i sBB-r*^/^ H2© 

«©*£. Sffi^«^©»Rfi5^t*<5nffl**8©Jg 
ffi©«$(C»L. «.»*«8©J5t$©^lti85V^£5 
\Z74)VJ*\ 0*i»*fc*. £«££»©77-y?X© 

fifei:****^* 7* i ©*fi£«»MK«tt*n*a# 

jjifcn©-?. Sfi*S«tw5B±-r-5->3-h*if©^fl, 

LTtt&rLt><£»g£:ttl8£fcV>. 5$ 3 ©HJg«©#i» 
#8R©^tS*tt SB 7 ©WffiBSffl^Tffl^lCRWi- 
•5. »3©*J6WTtt, B 7 A tZiS-f «fc ^ /iffl^MlCTX 
©BB^fc^'J-f 5 Ftf.£(D74)U& 1 0 JC«}ga<!f©Ji 
Vi*#S75*-hLT^/V>;H2, (*3fi5*tH 'J - K 

;paioic. ffjjsw^feti^aic^aift^f^isrisa 

UT«S5«»C»«*ffH. »li»±*«tt;^.«/!y*9 
*»-TiB7B(C-t©»rBS^-r*jfilC!te*. 

un»ft:^€ttbJft*^¥##K««a©7-f ;w» i o t 
f«*r* £B 7 Clc^r«i:5/5:*Sll6«©»jet**. 
51 2 ©SSI609 1 PJ*JC^««a 8 ©*«©41.BB 

iiu, 7-f;vAi ost9»rr*iR. wwu^f^<t 
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Abstract of Japanese Patent Office Gazette 

No. S60-195957 



LEAD FRAME 



Inventor: 



Tanigawa Takahiro, et al. 



Applicant: 
Filed: 



Disclosed: 



Hitachi Ltd. 
Mar. 19, 1984 
Oct. 4, 1985 



PURPOSE: To improve the contacting property between a lead frame and a resin and to 
enhance the sealability and the reliability by stepwisely forming the side of the lead 
frame, and increasing the contacting surface with the resin. 

CONSTITUTION: Projections 8, 15 are formed on tabs 4, 13 of a lead frame, tab 
hanging lead 5 and the sides of leads 6, 14. The projection 8 is formed by a suitable 
method. The lead frame 12 is, for example, composed of 42-alloy. A semiconductor 
chip 9 is formed, for example, of silicon single crystal substrate, many circuit elements 
are formed in the chip by the know technique, and one circuit function is formed. A 
resin sealer 11 is formed, for example, of epoxy resin, and molded by a known transfer 
molding method. 



